An inducible short-hairpin RNA vector against osteopontin reduces metastatic potential of human esophageal squamous cell carcinoma in vitro and in vivo.
To elucidate the clinical significance of osteopontin and the effect of conditional down-regulation of osteopontin in esophageal squamous cell carcinoma (ESCC), we investigated osteopontin expression in tumors and tested an inducible osteopontin-short-hairpin RNA (shRNA) expression vector in an ESCC cell line. Osteopontin mRNA expression was extracted from gene expression profiles of 23 tumors determined by cDNA microarray and was analyzed. Paraffin sections of 144 tumors were immunohistochemically investigated. Osteopontin protein expression in 34 cell lines was examined by Western blot. A doxycycline-inducible osteopontin-shRNA vector was stably transfected into HSA/c cells to assess the role of osteopontin in cell motility, invasion in vitro, tumor formation, and lymph node metastasis in nude mice. cDNA microarray revealed that high osteopontin mRNA expression was associated with poor survival of ESCC patients (P = 0.029). In immunohistochemistry, osteopontin protein expression was associated with poor prognosis (P < 0.001), distant lymph node metastasis (P = 0.0004), tumor staging (P = 0.027), and histologic grade (P = 0.024). Multivariate analysis showed that osteopontin overexpression was the strongest independent prognostic factor among nine clinicopathologic variables (P < 0.001). Among cell lines tested, 30 had overexpressed osteopontin protein compared with a normal esophageal epithelial cell line. An inducible shRNA vector against osteopontin successfully down-regulated osteopontin expression by 71% to 88% and repressed cell motility by 69% to 97%, cell invasion by 59% to 71%, tumor formation by 56% to 92%, and lymph node metastasis by 50% to 67% in HSA/c cells. Our findings suggest that osteopontin overexpression may play an important role in progression of ESCC and osteopontin could be a potential target of ESCC therapy.